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SPECIFICATION 



inriine-2,4-dione derivatives 



Title of the invention 

Subst£tuted__bei^^ 
Technical field 

present invention, relates to substituted ^ 
.en.vlt.la.oll.lne-2,4-.lone derivatives elective .or t.e 
prevention an./or t.erap. o. ^eta.oXlc diseases sue. a. 
diabetes and ..erllpiae^la .^in. 

....^ ..an ... 

tlelr addition salts, processes .or preparing t.e., and 
.edlomal compositions containing these compounds. 

Background technologies ^„^,pPAR, is a 

..^^Hferator-actlvated receptor (PPAR) is a 
The peroxisome prolif erator a 

»" r 

receptor, thyroid receptor, etc.. ana 
B,or 6, type and V type, «lth different histological 
rtrlLtlon have heen Identified hitherto In human and 
..nous animal species (Proc. Natl. .cad. 

„ the PPARa is distributed in the liver. 
4653). Thereamong, the PPARa f.tty acids and. 

kidney, etc. with high catahollc capacity for fat y 

tlcularly high expression is recognized xn the liver. 
particularly hig 354, . positively or negatively 

(Endo-crmology. 1995, 132, metabolism 
controlling the expressions of genes " 
and the Intracellular transport of fatty acids (e.g. acy 

vme fatty acid-binding protein and lipoprotein 
synthetic enzyme, fatty ^^^^^^^ 
lipase, and apollpoprotexn (AI. All. 

* .-h.M ..sterol and neutral lipid. The Fl-ft^p 
..e .eta.olis.s of choleste.o ^^^^^^ ^ ^^^^^^^^^ 

expressed ubiquitously xn the tissue 
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nerve cells. At present, the physiological significance of 
PPARp is unclear. The PPARy is highly expressed in the 
adipocytes and contributed to the differentiation of 
adipocytes (J. Lipid Res., 1996, il, 907). In this way, each 
isoform of PPAR play specific functions in the particular 
organs and tissues. 

Moreover, it is reported that a knock-out mouse of PPARa 
exhibits hypertriglyceridemia with ageing and becomes obesity 
mainly by increasing the white adipose tissues (J. Biol. 
Chem. , 1998, 273 . 29577), hence the relevance between 
activation of PPARa and decreasing action of lipids 
(cholesterol and triglyceride) in blood is suggested strongly. 

On the other hand, fibrates and statins are widely used 
so far as the therapeutic drugs for hyperlipidemia . However, 
the fibrates have only weak decreasing action of cholesterol, 
while the statins have weak decreasing action of free fatty 
acids and triglycerides. Moreover, with respect to the 
fibrates , various adverse effects such as gastrointestinal 
injury, anthema, headache, hepatic disorder, renal disorder 
and biliary calculus are reported. The reason is considered to 
be due to that the fibrates exhibit extensive pharmacological 
function. 

On the other hand, it is ascertained that the major 
intracellular target proteins of Troglitazone , Pioglitazone 
and Rosiglitazone, a series of thiazolidine-2 , 4-dione 
derivatives that are therapeutic drugs for type II diabetes 
(noninsulin-dependent diabetes) and exhibit blood sugar- 
decreasing action, improving action on hyperinsulinemia , etc. 
is PPARy, and these drugs increase the transactivation of PPARy 
(Endocrinology, 1996, 137 . 4189, Cell., 1995, 83, 803, Cell., 
1995, 03.. 813). Hence, PPARv-activator (agonist) that can 
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augment the transactivation of PPARy is important as 
antidiabetic drug. 

As described, when considering the role of transcription 
factor called PPAR on the function on adipocytes and the 
controlling mechanisms of glucose metabolism and lipid 
metabolism, if a compound that binds directly to as a ligand 
of PPAR, in particular, human PPAR and can activate human PPAR 
could be created, it would be reasonable to expect the 
medicinal use as a compound that exhibits blood glucose- 
decreasing action and/or decreasing action of lipids (both of 
cholesterol and neutral lipid) in blood due to very specific 
mechanism- 

For compounds having an affinity to PPARa as ligands of 
PPARa, HETE (hydroxyeicosatetraenoic acid) produced via 
oxidation with cytochrome P-450 and eicosanoides in HEPE 
(hydroxyeicosapentaenoic acid) groups, in particular, 8-HETE, 
8 -HEPE, etc. are reported in addition to LTB,, being a 
metabolite of arachidonic acid (Proc. Natl. Acad. Sci. . 1997, 
94, 312). However, these endogenous unsaturated fatty acid 
derivatives are unstable metabolically and chemically and 
cannot be offered as medicinal drugs. 

Moreover, with Toroglitazone , the occurrence of serious 
adverse effect on liver is reported rarely, hence the 
development of a therapeutic drug for type II diabetes with 
effectiveness and high safety is being sought. 

Now, as compounds with similar structure to the inventive 
substituted benzylthiazolidine-2,4-dione derivatives, 
thiazolidine-2,4-dione derivatives in Japanese Unexamined 
patent Publication Nos . Sho 55-22636, Sho 60-51189. Sho 61- 
85372. Sho 61-286376, Hei 1-131169. Hei 2-83384. Hei 5-213913. 
Hei 8-333355, Hei 9-48771 and Hei 9-169746, European Patent 
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open NO. 0441605. WO-92/07839. etc. are ^nown. However, all of 
tnese compounds are tnla.olldlne-2 . 4-aio„e derivatives wltn 
different structure from the inventive compounds. 

With regard to patents etc. reporting the agonistic 
effect on PPAR a. WO-97/25042. «0-97/36579. etc. are reported, 
hut all of these have different structure from the inventive 
compounds and the transactivation function of PPARa is also 
never satisfied in strength. 

Both the hyperlipldemla and the diabetes are rlsH factors 
Of arterosclerosis and. from a vle«point of the prevention of 
arterosclerosls. in particular, coronary arterosclerosis. the 
development of a therapeutic drug for metahollc diseases with 

^ =a-Eetv is desired clinically, 

effectiveness and high safety is 

Disclosure of the invention 

AS a result of diligent studies paying an attention to 
such specific role on the lipid metabolism of human PPAR. 
aiming at the creation of structurally novel drug with 
effectiveness and high safety as a therapeutic drug for 
.iahetes and a therapeutic drug for hyperlipldemla. the 
inventors have found that novel substituted 
benzylthiazolidine-2.4-dione derivatives represented by a 
following general formula (1) have excellent transactivation 
function on human PPAR. and exhibit the blood glucose- 
aecreasmg action and the lipid- decreasing action, leading to 
the completion of the invention. 

Namely, the invention relates to substituted 
benzylthiazolldlne-2.4-dione derivatives represented by a 
general formula ( 1 ) 
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^>-0 (1) 



MeO^ ^ 0 H 



,«.erei„ the .on. ™ode o. A denotes -CH.CONH- -NHCOHH- . 
rcHCO- or -NHCOCH.-. an. B denotes a lower aXKyl .roup w.t. 

. of 1 to 4. lower allcoxy group with oar.on ato,us 
carbon atoms of i t:o . 4-r-i£luoro- 
1 to 3 halogen atom, trlf luoromethyl group, tr.fluoro 

lenyl group which Is unsuhstltuted or may have 
rurti::: P^T. grou: wh^h . uns^stltuted or .ay ha., 
t t tuents or hen.yloxy group which Is unsuhstltuted or may 
rstltuents3, the. medicinally acceptahle salts and 

their hydrates. _ „„neral 

The salts of the compounds represent. = - - 

formula d, m the Invention are of co^on use and metal 
.alts, for example, al.all metal salts (e.g. sod.um salt. 

„it etc ) alkaline earth metal salts (e.g. 
potassium salt, etc.), a .„d other 

oalclum salt, magnesium salt, etc.,. aluminum salt, and 
Pharmacologically acceptahle salts are 

Moreover, the compounds represented by the general 
_r;, in the invention sometimes 

.ased on --olldlne-.,4-dlone ring P~ L scope of 
isomers and their mixtures are to he 

^rreLre, for the compounds represented hy the genial 
.ormula ,1,, the existence of various tautomers - 
These are. for example, as shown In the following formulae. 
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rH CONH- , -NHCONH- . 
^„.e.e.n the .on. .ode of A deno.es -""-^^-^ " 

. and B denotes a lower alKyJ. gi 
- ^^^^^^ ^^^^^ ^^^^ 

carbon atoms ot i t-o 
. 1 i-o 3 Halogen atom, trif luoromethyl group, 

.ay .ave su.stltuents or .enzyloxy group w..c. xs 

unsubst.tuted or may Have substituents 1 

in the general formula (1) aforementioned, all of 

in the gen included in the scope of 

isomers and their mixtures are to 

this invention. invention, for "lower 

In the general formula (1) of tne 

^ ^-F 1 to 4" straight chain or 
alkvl group with carbon atoms of 1 to 4 , 

alKyi gj. f o€ 1 to 4 such as methyl, 

r^n^^c; with carbon atoms of i t:o 
branched ones wj-i." -lower 
.... .... and .... are ^-.o^^ J^^.^^^^ 

alkoxY group with carbon atoms of 1 to 3 , 

alkoxy gi" v ^ t ^ such as methoxy, 

branched ones with carhon atoms of 1 to 3 
ethoxy isopropoxy and propoxy are mentioned. 

hllo^en ato.s.. fluorine ato. chlorine ato„. hrom.ne 
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atom an. lodla. atom are mentioned. For su.stltuents 
acceptable In "p.enyX group wKlcn Is unsu.stltuted or -na. .ave 
su.stltuents, pnenoxy .roup «.lc. Is unsu.stltute. or ma. .ave 
3..stltuents or .en.yXox. .roup w.lo. Is unsu.st.tutea or ma, 
have substltuents-. lower alXyl group wltn carbon atoms of 
to 4. lower alkoxy group with carbon atoms of 1 to 3. and 
halogen atom are mentioned. 

according to the Invention, the compounds (la,, the bond 
mode o* . portion being -NHCOCH,- In the said general formula 

a,, can be prepared, for example, through following processes 

(Scheme 1) . 

SMe 

XX " t process 0 jLj 2nd process MeO"'^ O^^H 
(2) 

0 4**1 process " ^ ^ 0 U 

ard process HgQ-^ ^ 0 H " 
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" B— r J 0 6th process ^--^ ||eO 0 H 

5th process^^ „eO 0 H (,3) 

Scheme 1 

wamely, the compounds <la,. the bond mode of A portion being 
-NHCOCH.- in the general formula (1, , can be prepared as 
follows, (first process, .-Methoxybenzaldehyde (a, was treated 
„.th ethyl 3-chloro-.-(methylthlo,acetate In the - 
.ewls acid (Chem. Pharm. Bull., 1.3. ... 

2-methylthlo-2-(5-formyl-2-methoxyphenyl,acetate (3,. Then, 
reacting (second process, (3, with thla.olldlne-2 . 4-dlone .n 
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, ^^talvst and subsequent elimination (third 
the presence of catalyst. 3_,^,.thlo-2- [ 5- [ ( 2 , 4- 

(4, and hydrolysis (fourth process) of the ethy 
« 7-r5-[(2,4-dloxothiazolldin-5- 

^v,-i^,7niidin-5 - y lidene ) methyl 3 - 2 - 
K,.4-dxoxothxazolxdin y ^^^^^^ ^^^^^^^^ 

.ethoxyphenyllacetlc acid (6,^ Then 

(6, with compounds represented hy the general 



. .-^ 4-v, ^=,-rbon atoms of 1 
iwhereln B denotes a lower alXyl "-^ 

- ::::Ts — tied or .ay ha.e suhstltuents , Phenoxy 
::Z:rc::sunsuhstltutedormayha.esuhstituentsor 

hen^yloxy .roup which is : l.,, the 

suhstituentsl. and subsequent reduction (sxxth p 
aouble bond Of the general formula ,7, obtained 



■, alkvl group with carbon atoms of 1 

[Wherein B denotes a lower alKyl gr P ^^^^^^^ 

rcr::::! rid or .ay ha.e substltuents. Phenoxy 
:Z::rhisunsubstitutedormayha.esubstituentsor 



.roup .n.c. .s unsu.st.tu.ea c. .a. nave 

.J +--in r-l-iloride, boron T:ix-i--i-i^ 

r.::: zzz.,. — """"" 

temperature of the solvent. 

..e secon. process oan ne P^orme. .n a 

« ^vlene ethanol or acetic acia, 
.en.ene. "--^ ^ sucn as p.per...ne 

="'^"\::r r lUu^ acetate can ne use. .ne reaot.o. 
or pyrrolidine, or ^^^,,r-^ of 0°C to 150°C. 

^ the reaction temperature or 
can be performed at ttie rea 

solvent such as acetic a reaction 
„etax..c ..nc, ..nc amaX.a^ or ..nc-copper a .o,^ ^^^^^^ 

can .e performed at a reaction temperature 
=>-!- n°r to room temperature. 

^"'^TflJp^oces. can .e performed unaerac... 

oon....ou. .or tne acdic ---"^ .-:::t::::er;m:..ures . 

— acet. a^ P^o^no^c ao. _ 

tne m..e. ^ ... _t.ou can .e performed 

::rrrc;rn:;eratureof0.to.O.. prefera..at 

oar.o.X .roup as » ... or converting 1. .o tne reactrve 

'"""Hne case of tne reaction usln. tne reactive 
.erlvai: tne reaction can ne performed In a solvent sucn 



„3,,,,ene c.Xo...e. c.Xo.o.o^. ^^^'^^^ _,,e. 

a..et.,..o— .n .ne ; "J ^^/^^^^ _ ,,,,,, 

...a., .e.ax n.a.l.e .uc. a. so..^ ^ ^^^^^^^^ 

sue. a. ,:r.ase as P^.^^ne 

such as potassium carbonate. 

or triethylamine as a base. ^^^^^^on by leaving tbe 

cartoxyllc acid as ■ .^loroform. dloxane or 

H.N-dln,ethylfor.aB.ae J ^^^^^^^ 

the presence or absence of base, 

- absence of additive^ ...^.Xobexylcarbo- 

the condensing agent. 

. ,aimethyian.ino)propyU-3-«tbyi.c=x 

r dllt J cyanopbospnate, dipbenyXpbospbor.c 
hydrochloride, diethyl y mentioned. As 

— ^T^r::: ::arhydro.ide s.ch as sodi,. 

the base, for example, allcal _„tassium carbonate, 

hydroxide. al.ali .... ^ jll^ne can be 

- "^n'^ irra:::!:, .hydroxyben.otria.ole, 
mentioned. As the ,,y,,„.,.4-oxo-l , 2 . 3- 

hydroxysuccini«.de 3 „^„,,„„ed. The reaction can 

benzotrlazine or the like 

^ the reaction temperature ol 
be performed at the re 

^:::;:r:. - r ras^:r 

- - "^^rairro: — - - 

tetrahydrofnran e-yl - 

p.esence of metallic cata V ^ ^^^^^^ ^^^^^ 

— ^'^^r^^ inlt- can be performed at a 
rhodium on alumxna. The re 
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■n the said general formula (1), can also be 

11 \ / ► 0 n " ath process 

0 n 7th process MeO " H 

MeO 0 H (9) 



(5) 



Q process MeO " H 

MeO ° H (la) 



(10; 



Scheme 2 



fl= (la) the bond mode of A portion being 
Namely, compounds (la). ^ 

--ocH. - - — t:::; -u;..-dio.otn.a.oi.din-s- 

.educm. (seventh process, ^^'^^ ^ ,,,,, 

,.l.ene,metb.lI-.-metbo=^benv^ce» <^^^^^^^ 
t5-t(2.4-dloxotblazolldln-5-yl)metbyU 
.cetate -en bydroXy.lng (eighth p.oces , (.> 

ts- K2 . 4-dloxothla.olldln-5-ylidene)methyll -2- 

... „ai and by reacting (ninth 
„ethoxyphenyl,acetlc ac.d (10). and y ^^^^ 

process, (10) with compounds represented by 



formula ( 8 ) 



C8) 



n-rnuT, With carbon atoms of 1 
twnereln B denotes a lower allcyl group 

lZ.o^ .roup w.ic. unsu..t..u.e. or ™av nave 

^"••^Tr::!.. process can .e per.or^e. a. a ...ro.en 
,_ureo. .....a to «..Pa .n a soxven. sue. as e.ano. 

ai^etnylforma^xde .n tne p p.^tlnum oKlde or 

palladium on carbon, platxnum on carbon. P 

, ^na The reaction can be performed at a 

T-h odium on alumina. Tne rea^- ^ 

, nT to 100°C. preferaoj-y ^ 

reaction temperature of 0 C to 

can be performed at a reaction temperature of 0 C to 
V,-, ,t refluxlng temperature of the solvent, 
preferably at refluxing p performed by 

The reaction of the ninth process can be p 

11- is or converting it to the 
leaving the carboxyl group as it is. 

^^^"Tn TeTairof the reaction using the reactive 
derlvrivri reaction can be performed in a solvent such as 

methylene chloride, chloroform, ---j;;/; 

-—CI rchTsTdirh" al.all metal 
Xrirarldium hydro.lde. alkali metal carbonate 



12 



... .. ---rrr.: "r:...:.™ ..... - 
::r.r:"r.. 

absence of additive. „„„„ie dlcyclohexyloarbo- 

the condensing agent, for example, dx y 

I diethyl cyanophospnate. dlphenylphosphor.c 
hydrochloride, diethy y mentioned. As 

— ^^^nr::::: Tta : dro^ide s.ch as sod.. 

thB base, for example, alkali m „.^v,„nate. 

' alkali metal carbonate such as pora«. 

hydroxy succnxmide. 3,4 di y can 

i-hP like can be mentionea. 
benzotriazxne or the Ixke ^ ^^^.^^ 

,e perforraed at the reaction temperature 

p.ef erably at 0°C to 50°C- ^ ^^^^^^^ ^^^^^ 

Moreover, compounds, the do ^„,^ula (D- 

.«„co^- <ih, or -C.CO.H- uc, 

be prepared, for example, through the followr 



( Scheme 3 ) . 




nds the bona mode of ^ portion .>elng -NHCONH- 
Namely, compounds. ^^^^^^^ ^^^^^^ ^^^^ 

,.e...ed n.t.at.n. <te„t. p.o. U 

Tr^L^; r: r^e ;:<3-a™.no-.-.et.o...e„...et.,X. 

2,4-dxone (12) condensing (twelfth 

...a.olldlne-2..-d.one (13) T.en , ,,,....„.ed 
process, thirteenth process) (13) w-^h 
by the general formula (26) 



MCO (2g) 



low^r alkYl group with carbon atoms of 1 
(Wherein B denotes a lower alkyl ' „ 3, halogen 

- - - r::r .rTorrL: group. Phenyl 

rcHrli rutL or ma, have suhstltuents . pheno. 
:rp ^h IS unsuhstltuted or may ha.e suhstltuents or 
Ln.yloxy group which Is unsuhstltuted or may have 
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formula (27) 



OH 
0 



alkvl group with carbon atoms of 1 
[Wherein B denotes a lower alkyl 9 , , 3 halogen 

:« ^« •• — 

Chloroform, or without solvent .he r ^^^^^^^^^ 
at the reaction temperature of -20 C 

^"rlventh process can he performed h. reduction at a 
...Jn pressure Of ...pa to ......h a 

ethanol. eth.l acetate^ tetrah..^^^^^^^^ or ..^^^^ 
dlmethylformamiae usxng a cataly reaction can 

.arhon, rhodium on alumina or platln^ "-H- to lOO^C. 
,e performed at the reaction temperature of 0 C to 
preferably at room temperature to 80 C. 

The twelfth process can he performed .n 

.,.-„f„ran or N .N-dlmethylf ormamide . The 
ethyl acetate, tetrahydrof uran or iN. 



^.™ed at the reaction temperature of -20°C 
reaction can be performed at tne 

to X50=C. preferably at 0»C to """^ 

The thirteenth process can he performed y 
carhoxyl .roup as It Is. or converting It to react.ve 

""Tl "reactive derivative of carhoKyl .roup" . acid 

,a anhydride, carbonyllmldazole or 
Chloride, acid bromide, acrd anhydrr ^^^^^ 

....... ...... ' .... „ „„_ 

— rrr: :rr.:: — 
.. « --rrrrr. : ' 

the presence or absence of base, an 

absence of ,,cycloheKylcarbo- 

the condensing agent .^^^^^^Ide 
dllmlde, i-t3-(dlmethylamlno,propyl -3 ^ 
,,drochlorlde. diethyl -nopho-ha- ^ ^ 

"^^^TTJl rtarh;.o.lde such as sodium 
Z ''Z. ^irrtll — e such as potassium carbonate, 
r::;^: :::: such as pyndme or tnethylamme can be 
mentioned, .s the additive. .-hydroKyben.otrla.o le . 

..droxysucclnlmlde. — ^^"'I'Lltlon can 

4-»,r^ likf^ can be mentionea. ine 
benzotriazine or the like can 
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p.e*era.ly at 0"C to SO'C^ ^ ^^^^^ 

-NHCONH- (lb) „,ocesses (Scheme 4). 

also be prepared through .ollow.ng processes 




>=0 



MeO 

(17) 



18th 

process 



MeO 

(1c) 




Scheme 4 



. nf A portion being -NHCONH- 

-t-bp. bond mode of a poj-uj. 

with thiazolidxne-/: . t 
„.troben.aldehyae (14) wxth , (,.„ethoxy- 

reducing (fifteenth process) the 9 

, hvlidene 1 thiazolldine- 2 , 4-dione u= ) 
3-nltrophenyl)niethyliaenBi nrti„p.2 4-aione 

(16), and condensing (sixteenrn p 
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(16) 
(27) 



OH 

„ «" 

„ ...» --;\::r— ...... 

' t » r. - ~ »- —«"""■■ " 

a. 1 with trie cuiupv^vAx^^ — --^ 

substituents] , or wirn 

general formula (26) 



NCO 



(26) 



- -e. a..o. .oup ,.en,. 
ato-n. trlfluoro^etWl .roup, tr.*l . pn.noxy 

-rir.::.r.=::r::.— 

substituents]. ana oy „neral formula (IV) 

,ona of compounds representea by the genera 
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R2 Oh 

C«nereln B denotes a lower alKyl group with carbon atoms of 1 
.o 4 lower al.oxy group with carbon atoms of 1 to 3 . halogen 
atom, trlfluoromethyl group, trlf luoromethoxy group, phenyl 
group Which IS unsuhstltuted or may have suhstltuents . phenoxy 
g.oup Which IS unsuhstituted or may have substltuents or 
henzyloxy group which Is unsuhstltuted or may have 
substltuents]. or the general formula (18) 

R2 Oh 

twhereln B denotes a lower alKyl group with carbon atoms of 1 
,o 4 lower aixo^cy group with carbon atoms of 1 to 3 . halogen 
atom trlfluoromethyl group, trlf luorcmethoxy group, phenyl 
group Which IS unsubstltuted or may have substltuents, phenoxy 
group Which IS unsubstltuted or may have substltuents or 
benzyloxy group which Is unsubstltuted or may have 
substltuents]. 

The fourteenth process can be performed In a solvent such 
as benzene, toluene, xylene or acetic acid, or without 
solvent. AS the catalyst, secondary amine such as plperld.ne 
or pyrrolidine, or a^nonlum acetate can be used. The reaction 
can be performed at the reaction temperature of 0"C to 150 C. 
preferably at refluxlng temperature of the solvent. 
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The fifteenth process can be performed by reducing in a 
mixed solvent of alcohol such as ethanol or methanol with 
hydrochloric acid, using tin. tin chloride(II), tin a^algaxn or 
the like. The reaction can be performed at the reaction 
temperature of 0°C to 100°C. preferably at room temperature to 
50°C. 

The sixteenth process can be performed by leaving the 
carboxyl group as it is. or converting it to the reactive 
derivative . 

in the case of the reaction using the reactive 
derivative, the reaction can be performed In a solvent such as 
aloxane or N.N-dlmethylformamlde In the presence or absence 
of for example, alkali metal hydride such as sodium hydride, 
alKall metal hydroxide such as sodium hydroxide, alkali metal 
carbonate such as potassium carbonate, or organic base such as 
pyridine or trlethylamlne as a base. 

in the case of conducting the reaction by leaving the 
carboxylic acid form as it Is. the reaction can be performed 
in a solvent such as methylene chloride, chloroform, dloxane 
or N.N-dlmethylformamide in the presence of condensing agent 
m the presence or absence of base, and in the presence or 
absence of additive. 

AS the condensing agent, for example, dicyclohexylcarbo- 
diimide , 1- [ 3- (dimethylamino )propyl 1 - 3 -ethylcarbodiimide 
hydrochloride, diethyl cyanophosphate, diphenylphosphoric 
azide, carbonyldiimidazole or the like can be mentioned. As 
the base, for example, alkali metal hydroxide such as sodium 
hydroxide, alkali metal carbonate such as potassium carbonate, 
or organic base such as pyridine or triethylamine can be 
mentioned. As the additive, N-hydroxybenzotriazole . N- 
hydroxysuccinimide. 3 . 4-dihydro-3-hydroxy-4-oxo-l , 2 , 3- 
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liKs can .e .aentloned. Tne reaction can 
tenzotrlazlne or the x „,„ture of -20°C to 100°C. 

performed at the reaction temperature 

p.efera.ly at O^C " ^^^^^^ed In a solvent 

The seventeenth process 

, ^.tate tetrahyarofuran or N.N- 
.nch as eth.1 acetate . 

ain,ethyl*or»a».de. The ^.eferahly at o'C to 

reaction temperature of -20 C 

WO"^- be performed at a hydrogen 

.he e^.-enth Pro^^s c^ - P^^^^^ ^^^^ 

pressure of 98.1.Pa to «l.Pa r 

methanol, tetrahydrcf uran . ethyl ace ^^^^ ^ 

-in the presence of metaxxi^ 

r-rrr:.: rr 

reaction temperature of 0 C to 

temperature to 80°C. ^ ^^^^.^^ ^.i^g 

Moreover, compounds, the ^^^^^^^ 
riri^ in the general formula {D . can 
.CH.CH.CO- (Id) th g _ ^^^^^^^ 

for example, through following p 
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15 „,GaesG«:^ 




Scheme 5 



.end .node of A portion being -CH.CH.CO- 
Na^ely. compounds, the ^.^pared by reacting 

- - ---^ L ..^panese — ed 

(..neteentn process, pubi Y ,.,„^x-2-«et.oKyben.oic 
patent Publication No. Hei protecting 

- "-r":"^ 

(twentieth process, formy g ^^^^ ^^^^^^ 

forn,yl-2-methoxybenzam.de (20) w ^^.^^,^,,y^enza.ids 

4-v,^i -5-(1.3-clioxolane-z-yx; 
H-.etbo=cy-N-.etbyl ' magnesium 

"^'^ ^^TA rdg (twenty-second process, S-d.S- 
methyl iodide, and reacting 
.lo.olane-2-yl,-2--.etbo.ace.o^^^^^^^^ 

~r :yr3r-;r3-roL:-2.yi,-.--o.- p.eny.-3- 

process) ethyl 3 is (.x. 
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general formula (28) 



B 




Br 



(28) 



,_e. B .... a .o«e. a... -- -j; ro . 

r: — o. ^a. .a.e s....ue.s o. 
.enz.loxy group wnxch xs^^^^^^ ^^^^^ ^^^^^^^^ 

...st«uents,. oo„poun.s represented a 

decarbonation reaction, to o 
general formula (24) 



(24) 



MeO 



..ere. B .e.o.e. a .o«er ... ^ HLgen 

- . .o»er .o.. P.e.. 

lu.s...u.ea or .a. .a.e su.s....en.. or 
group which IS v^^^ituted or may have 

.en.,Xo=. .roup wn.cn ^ ^^^^^^ 

. "r res/^^^ o. ca.a.. .o o.a. 
l:epreseu......e.euera..o™^^^ 
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0 

MeO 0 H 



(25) 



.en^yloK. .roup wn.c. unsu.stltutea o. have 
.....»uents3. an. .V ro.ucin. ,.«en..-f«.. Pro<.ess, 
,ou.le bona o. t.ese compound.. ^^^^^^^^ ^^^^^^^ 

The nineteenth process can ^ - 

lt is or converting It to reactive 
carboxyl group as it is, 

derivative. 

X„ the case of the reaction using the reactrve 
derivative, the reaction can .e per.or^ed In a solven s . 
M N filmethYlfonnamide xn the presence u 

r:: — — - - --rt::; 

.IHall ..etal hydroxide such as sodlu™ hydroxide. alKali .etaX 
:ronate such as potasslu. carhonate. or organic hase such as 
nvridine or triethylamlne as a base. 

pyrxaiii« T-*.action by leaving the 

in the case of conductxng the reactxon y 
„llc acid as It IS. the reaction can he per^o^ed 
.olvent such as methylene chloride, chXoro.or.. a.oxane 
. «-di™ethylfor™an.lde In the presence o. condensrng agent 
the presence or absence of hase. and In the presence or 

ahsence of ^^^^^^^ dlcyclohexylcarho- 

AS the condensxng agenr. lui. 
dll-niae, l-l3-(di™ethyla™lno,propyX,-3-ethylcarhodll:.iae 
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..e diethyl oyanophosphate , dlpnenylphospnorlc 
hydrochloride, dietny mentioned. As 

— "^^^nn^II 111 .yd.o.lde sue. as so..^ 
... .ase. - ..o. as potassium carbonate, 
hydroxide. al.al. ™etal ,,,,,,,,^.„e can .e 

- Ts^e l-:, .-.yd.o..e.o.rla.ole, 
hydroxysucclnx^xde^ ■ reaction can 

:::r:r:r;e:tion_o....toio.c. 
■ — ^^ra^srs:::^:::: 

catalvst. AS the acia ^ ^ ^^^^ 

snhorus 

.cluenesuLonlc acid. ^^^^^^ Z.^. ..e reaction 
.^...orlde. oxalic ^ ^ --^e^^ . „. to ISO., 
can be performed at the re ^^Ivent. 

such as ether, tetrahydro 

performed at the reaction -"P-^^';;^ 

temperature, preferably at -80 C to ^ 

,he twenty-second process can 
.ch as ether, tetrahydro.uran or d^n th^P^^ ^^^^ 

^r^t—c'olo... ^^ch as hutyl 1...™. 

sodium hydrxae. ^ a „„i amide or metal 

H ^c, lithium diisopropylamicie. 
metal amide such as litn ^^^assium t-butoxide can 

. as sodium methoxide or potassxum 
alkoxide such as soai reaction 

^ The reaction can be performed at th 
,e used. The r ^ ^^^^^^ ^^^^^^^^^^ 30 C. 

temperature of 20^ the alkylating 

For the twenty-third process, first, 
react;: can he performed In a solvent such as ether. 




.et.a...ro.u..n o. ..oxane .n ..e presence o. .ase^ 
.ase for exan,ple. alKall «,etaX nyar.de such as sod.u» 
.Xiae organon.etall.c c.poun. sucn as .u.yl lit^iu.. .etaX 
r: ::- is XX....:, axx„xa.x.e. or "e.aX aX.o-e s.o. 

so.Xu» .et.o.xae or po.assXu^ t-.u.o.xae can .e u ed^ 
.eactxon can .e per.or.ed at t.e reaction temperature of 20 
to X 0»C. pre.era.Xy at re.Xu.Xn. temperature o. t.e soXvent 
::xXo«Xn/decar.onatXon reactXon can .e performed under ac.d.c 

.^ndxtxon. .s t.e acXd. ^ r^^r^. 

suXfurlc acid, phosphoric acid or the Xxke srng 
soX.e„ts thereof can he used, .he reaction can he performed 
.he reaction ten^erature of room temperature to X50 C, 
„.„..rahXv at refXuxlng temperature of the solvent. ^ 
.he twenty-fourth process can he performed in a so..».. 
such as hen.ene. toXuene. xyXene, ethanoX or acetic acid 
Without soxvent. .s the cataXyst. secondary amine such a 
..peridXne or pyrroXidine. or ammonium acetate can he used^ 
Le reaction can he performed at the reaction temperature 
O-c to X50-C. preferahXy at refXuxing temperature of 

^°"^te t.enty-f ifth process can he performed at a hydro.en 
p.essure of .S.X.Pa to «XXPa in a soXvent such as ethanoX. 

tetrahydrofuran. ethyX acetate or N.N- 
r: xiolamid! in the presence of metaX cataXyst such as 
paXXadLm on carhon. pXatinum on carhon. pXatinum oxi e or 
Lodium on axumxna. The reaction can he performed at the 
faction temperature of 0"C to XOO^C. preferahXy at room 

temperature to 80°C. 

^s the administering form of the noveX compounds of 
invention, for e.ampXe, oraX administration with tahXet 
capsuxe. granuxe. powder. inhaXant , syrup or the Xi.e. 
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„ /lo (a no SO.Ommol) in methylene cnx 
methoxybenzaldehyde (8.17g. ^hloride(IV) (7.02mL, 

e„.o™.ox, u„.e. coolin, wit. ^^^^^^ ,,,,, 

10 minutes at .00. ^^^^ ^ ^ , ......ene 

nhloro-2-(metUylthlo)acetate (10. 2g. _^ ^ ^^^^^ 

— - tas separate., the a^eous laye. wa. then 
the organic layer w . ^^^^^^ respective 

— - tr::e rr «lth «ater, satiate, a.eo. 

- .tnratea .rlne In 

then .rlea over anhyarous .o.l-» -Ifate and 
3e,uence tne„ . ^^^^^^^ ^^^^^^ 

concentrated. The ^^^^^.^^hyl acetate=6 : Iv/v) to 

Chromatography (eluate n-hexane . ethy 
ohtain7.51g (47*, of the title componnd as a y 



product . 

Mass analysis(Er) (»/-)= 268(^r) 
(Example 2) 



Kthyl 2-methylthxo-2-(5 formy 33.6^01). 
.og, 2..0,M.ol,, thlazolialne-2.4-a.one (3.94g. 
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"ir ~ ir:r ... 

was added thereto and the mlKture was starred 

^^^^ collected hy 
^ainutes. The prec.p.tated cry ^^^^ 
..Xtratlon. washed with ethanol and water 
obtain e.iag (60%, of the title compound as yellow 
Mass analysls(Er)(m/-)= 367(^) 

(Example 3) „ n fl^ne^me tmil^ 

..... .-»ethylthlo-a-C = -U..-.---;;---^^, 

,..dene,.ethyU-a-.ethoKypheny.>aceta.e..^.^^^^ 

acetic acid (100-nL) were mxxed. " P 

— Te^^^wasTl-^^^^ — - 
hours at room ---^ _entrated. 

washed with acetic ^ „,,.ed with 

- residue was dissolved --^-^ 

water and hrlne " J-— ^^^^^^ _ .ecrystalll.ed .ro» 
— o—i^Io^o. the title co.^ 

powder . 

Mass analysls(ErUn./^)= 32UM-) 

oXldln-5-ylldene,.ethyU-2- 
Ethyl 2-t5-[(2,4-dloxothxazolxdxn yl 

, (1 29g 4.01inmol), concentrated 

™ethoxyphenyl]acetate (l.29g. ^^^^ 

hydrochloric acid (20mL)and acetxc acid (2 
refluxed for 2.5 hours. 
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r;:r r:r::... ~. .... ~ — 

(,6%) Of title compound as yellow powder. 
Mass analysisCErXm/-)' "'(M*) 
(Example 5) ^ re r r 9 4- 

...V. ^ « 1 i i n - 5 -vliclene ) methyl 1 - ^ 
2 [5-l(2,4-Dioxothiazoli(ain d y-l 

oyanophosphate (228^1.. 

^.^/i ini-o ice water ana tne 

reaction fixture was 

precipitated crystals were collected 

:„3,..s were was.ed wit. et.yl acetate^ a d tn 

/■79*^ Of the title compound as yeiJ-ow 
obtain 472mg (72%) ot rne 
Mass analysis(Er)(m/z): 436(M^) 
(Example 6) . ri2^ 

n i4-(Trlfluoromethyl)phenyll-2-t5-t(2.* 

; lHdln-S-yll-ne,.et.yl, -2-.etho.yp.enyllacata.ide 

.loxot.ia.olldin y , 

,300mg, 0.687^01). 10% pal ,2.1v/v. 40mL) 

™ixed solvent of tetrahydrof uran and athanol (2.1 / 

• ed and .ydrogenatlon was performed at roo:„ 
were .ixed. and .y J ^^^^^^ ^^^^^^ ^^^^^ 

temperature and at an in 
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filtrate was concentrated. ^^«tate= 2:lv/v) to 

,.1 c^o^atograpny (elnate ^^^^^^^^^.^^^ 
obtain 172.g (57%, Of the title compound as 
Melting point 194.5-196.5=0, 
Mass analysls(Er)(™/z)= 438(M*) = 
Elemental analysls(%) C„H„F3N.O.S = 

Calcd.C*) C. 54.79, H. 3.91, N. 6.39. 

.ound (%) C. 54.62, H. 3.81, N, 6.24. 

(Example 7) i m n- n1 1 11 1""-^ - "'^^ ^^ 

^ ^» (20 4q ISOnunol). thiazolidine 2,4 

l-Methoxybenzaldehyde (20.4g. 

.„.e <2i.ig, leo^ol,. Plperldlne (I2.eg. -o^i, -d^^^^ 

:t.anol C150.., were mixed and ^^^^ ^/J^ ^^J^ 

„ stand for cooling, the precipitated cry 
allowed cashed with ethanol. and 

collected hy filtra ^^^^^ 
then dried to o.tarn lU2g 32 ^^^^ ^^^^^^ ^^^^ 

,ellow crystals. Moreover, the fl <.„.tal3 
_entrated ^J, .hanol and water, 

rtirrd : o^a. ... c... ^o^ai. 

of the title compound as yellow crystals. 
Mass analysis(Er)(m/z,: 235(M') 

c: ^^ 10% palladium on carbon (6.00g) 
(6.00g. 25.5mmol). 10% pal ^^^^ 

. of tetrahvdrofuran and ethanol (2.1v/v, 
solvent of tetranya temperature and 

„lxed. and rrt ;co;ietlon of the 

nressure of 2y4Ki:'<i. « 
trtr crtalyst was .leered and the .ll«ate was 
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. ..d The residue was purified by silica gel 
concentrated. The r acetate=2= iv/v) to 

Chromatography (eluate n-he.ane= ethyl ^^^^ 
ohtam 5.S.g (97*) Of the title compound as 
Mass analysls(Er)Cm/z)= 237 (M') 

.o concentrated nitric acid ClOO™., was ad- 
„henyl).ethyinhla.olldlne2,.^^^^^^^^^ 

- rtLr tl reaction .Ixture was 

stirring further or ^ ' ^^^^^^ _ 
poured into Ice water, and P ^^^^^ 
collected hy filtration, washed wxth water 

3.04g (72%, of the title compound as yel 
Mass analysls(El-)(m/^)= 282(M-, 



(Example 10) 




5.U3.MUIia.iUI»e±JlDKyEns^^ 4-dlone 
,.„.-Hetho.y-3-nltrophenyl,.ethyl th.a -^^^^^^ • ^^^^^ 

,.00g, lO.e^nol,. 10. ---- ; • 1, „ere 

.olvent Of etnyl acetate and ethanol (1^ v ^^^^^^ 

— - ----riz::^"^:^^-- of the 

^" ^""rtCra filled and the filtrate was 
"^"Tr.ted Te residue was purified hy silica gel 
concentrated. The , acetate-l: Iv/v) to 

Chromatography (eluate n-hexane. ethyl 
ohtam 2.55g (95*, of the title compound as 
crystals • 

Mass analysls(Er,(m/z,= 252(M*, 

5. 1 ( 3-Amlno-4-methoxyphenyl,methyl,thia.olidine 
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Tr^rrr:: "r:i. ■ 
rrri.!. 3,... - ~ — — 

as colorless powder. 
Melting point 202 . 0-204 . 0-C; 
Mass analysis(Er)(m/.)= 439(M-): 
Elemental analysls(%) C.H..F,N30.S , 

Calca.(%) C. 51.93, H, 3.67; N. 9.56. 
pound (%) C, 51.80= H. 3.60: N. 9.58. 

^,o.,.3-nltro.en.alden.de C4.00g, — ^ 

(3 lOg 26.5inmol), aimnoni™. acetate 

Imitated crystals were collectea oy 
cooling, the precxpxtated ^ 
filtration, washed with benzene and 20% aqu 
;:rdrled to o^tam 5.50g CSS*, o. the title compound 

yellow powder. 

Mass analysls(Er)(m/-)= 280(tf) 

:!:::.Metho=.-3-nltrophenyl>.ethylldenenhla.clldlne-2,4- 
dlone .Ig. 3.00™„ol,. ethanol ,20^, and concentrated 
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.ic aoia (loml.) «ere mixed, and tin chlorldeC II ) • 

'^T ^> - ""^^ """^ 

....orate (2.26g ^^^^^^^^ ^ 

^^-"T: t^/elrt J».i.tu.e wa. pou.e. into »ate. an. 
"TireTt atu.ate. a^eous sodium n.d.o.enca..onate , 
ToHa -acted »it. etK.I acetate. T.e extracted solution 

^ anhydrous sodium 

„as washed «ith water, then dri ^^^^^ 

sulfate and concentrated to chtarn 641mg (85%) 

compound as yellowish orange powder. 

Mass analysis(Er)(m/z)= 250(M-) 

(Example 14) = 

n^„o-4-methoxyphenyl)methylidene,thia.olidine-.4- 
. 1, 4.(trlfluoromethyl)phenylacetic acxd 
alone (561mg. 2.24mmol). 4 (trxf 

l^ ,nd N N-dlmethylformamide (6mL) were 
(46o™g, 2.25 mmol) and N.N (,30mg. 
.„d, under an atmosphere of ^ ^^^^ 

..46^01, and diethyl cyanophosphate (-""^ 
.dded under cooling with ice and stirring. --^J^J^ 
..rther for 20 minutes under ^ I 

c >,rMiT-c; at room temperature. Tne 
3.irred for ho r ^^^^^^^^^^^^ ^^^^^^^ _ 

""rtld h -atio^ ..e crystals were washed with water, 
:: :::: d^ed to ohtam ^.mg ... tit. compound as 
yellow powder. 

Mass analysis(Er)(m/z): 436(M*) 



33 



(Example 15) 



)le 15) . 

^,-[2-Metho^-5-[(2.4-6ioxotnxazolxaxn y 

phenyll-2-U activated carbon (eoomg) and 

X.^O^ncl). 10% pallaalum-carryxng — 
a mixed solvent o, ethyl acetate with ethanol (l.lv/ - 
:rmlxed, and „atlon .as ^ ^ 

— rrrtrLra^rr^^^^^ andt. 

completion of the reactx ,..„..alll.ed from 

rr: :::r:r::.::. t.. componnd . cdoness 

fine powder. 

Melting point 147 .0-149 . 0»C : 
Mass analysls(Er)(m/z)= 438(M-); 
Elemental analysls(*) C„H.,F,N,O.S = 

Calcd.(*) C, 54.79, H. 3.91; N. 6.39. 
Found (%) C. 54.71; H. 3.88; N. 6.33- 
(Example 16) 

publicly lo^own laapanese Unexamined Patent 
Hel 1-316363, s-.ormyl-.-n>etnoxyben.olc acid (6.70g, 

37..™»ol,. trlethylamme ^'^tlorocarbonate 
aicnloromathane <200mL, were mixed and ethyl ch 
,3.,om.. 40.emmol) was added under coolrng wth.ce 
..irrlng, which was stirred .or .0 m.nu e x ^^.^ 
.imethylhydroxylamlne-hydroch.^^^^^^^^^ _ 
added, and the mixture ^^^^^ .„er 

temperature, which was then ^^^^ ,,,,„.,,orlc acid. 
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. -.a over anhydrous sodium sulfate and concentrated. 

::r:.. » — 

^ i-«-9.3v/v) to Obtain 6.56g (79%) or 
hexane: ethyl acetate=2 . 3v/v) to 

title compound as colorless crystals. 

Mass analysis(Er)(m/z): 223(M^) 



(Example 17) 

"^T^,. .-.or.yl-2-n,et.ox..en.a.lde (6.56.. 

N -Methoxy-N -methyl - 5 - f ormy J- 

^1 (9. 90mL 147mmol), p- 
29 4mmol), ethylene glycol (8.20mL. 

^r-^t-*^ (liomg, 0.578mmol) and 
toluenesulfonic acid monohydrate (llOmg, 

• ^nd while removxng water 

......ne (lOOmL) were mxxed, and, whxx 

— - rsir ;o~:~^^ 

::r«:r:as »as.ed satiated a^eou.^^^^^^^^^^ 

.odlu. ..dro.encar.onate and water In — J^ J^;^ 
organic layer was dried over anhydrous sodxu. sulfate 
oLentrated. r.. residue was purl.led ^ ^^^^ 
c.ro.ato.rap.y (eluate n-.exane = etUyl 

obtain e.eo. (8«, o. t.e title compound as a colorless 
Mass analysls(Er)(m/^)= 26-'(M*) 

^^^v,vi-5- ( 1 , 3-dioxolan-2-yl) -2- 
N-Methoxy-N-methyx D 

.etno.y.en.a.lde (6.60. " " ^nd TdrrTatmospnere o. 
tetranydrofu^an .OOm.) we. a^ un^_^^^^^^^ ^^^^^ 

i->i*- mixture was cooled usiny ^^i 
argon, the rnxxtui ^ther (24.7mL, 

3.0.O1/. solution of metnyl .a^neslu. 

,..i™ol, was added dropwlse slowly under strrrin.^ - 
completion of t.e dropwlse addition, tne mixture 
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. , 5 .ours under cooling wit. Ice. A saturated a<^eous 
ium Chloride (200™L) was added dropwlse 
solution of anunonzum chlor separated 
..ereto under coolln. «lt. .ce and trr . ^^^^ ^^^^^ 

laver the aqueous layer. wat. 
the organxc layer, ^" ^ ^x^.^^d washed with 

anhydrous sodrum sulfate „.hexane . ethyl 

.<nr-a ael chromatography (eluare 
purified hy srlxca gel ^^^^^ 

aoetate.4=lv/v) to obtain 4.31g (79%) 

colorless crystals. 

Mass analysls(Er)(M/z): 267(M+H)- 

r:^. ether Cl.^> «as added sodiu. hydride 
<.0.:..:.ol, under cooling wit. and .ir_ ahd^^_ 

„,ioh was ; ^^..„^,,„,,,,3tophenone (..OSg, ..3a™ol,, 

'""rtTd etrahyd ofuran <.0..> and ethanol were 
dehydrated tetrahy completion of the 

„..ed and added dropwlse slowly. '^"^ J ^^^^^ 
.ropwlse addition, the ™— —mixture was poured 

-tz:t:z:7z:: ..-hionc ac. .om. and 

I^Tart ate ^Om.) under cooling with ice and stirring 
Ter separated the organic layer, the ^^^^^ _ 

. H with ethyl acetate. Respective organic laye 
extracted with etnyi sequence, 

with water and saturated brine in 
combined, washed with wa concentrated. The 

then dried over anhydrous sodium -"^'^^ ^ ^^^^,,3 
.esldue was purified by silica gel chromatography 



title compound as a pale yellow oil. 
Mass analysis(Er )("./-)= 267(M+H)* 

■-^''''^^'''''^''^^^ was added sodlun, nydrlde 

^ i-*»i-raliVclrofuran (7mL) was 

TO dehydrated tetrahy ^^^^^^^^^^ ^^^^^^ ^ 

- :",:3_,ioKOlane-.-yl.-— ^--n- 

.olutlon o. et.y - ■ ^^^^^^^^^ ^^^^ 

3.oxopropionate ^4^^- ^^^^^^^^ 

tetranyd.o.ura„ (10^, wa^^^^ ^^^^^^^^ ^^^^ 

""•^ rroU o. .-,..i.iuo.o.et.yi,.en.yi ..^ide 

tempe^^ ^ into dehydrated tetrahyuroxur^.. 

,,.3o„ ...n^oi, t^e d.opwise 

<3^, was added dropwise. ^ ^^^^^ a,l.«ed 

-^ir Te — »lK...e was conce.ia.ed. 
rr^d^^^^^^^ ^^-3., a„d a e_^^^^ 

"^""Tlce wl W.1C. was extracted wit. etnyl acetate. 

""" t ted solution was washed with saturated aqueous 
The extracted soluti ^^^^ 
nlutlon of sodium hydrogen-carhonate. water 

Te then dried over anhydrous sodium sulfate and 
.e^ence then ^^^^^^^^ ^^^^^^ 

concentrated. Tne re ^^^i-ate=6 ■ Iv/v) to 

Chromatography Celuate n-hexane: ^^^^^-^^^^^^^^^^ 
„htaln ,Xlmg (61%) of the title compound 



crystals . 

Mass analysls(Er)(m/z)=, 336(.n 



(Example 21) vv,,ri ^T^tienYilnEQIianQSil^ 

X ^QOOma 2.68mmol). J- . 
.e..o.VPnen..,P^op- -o - ^^^^^^^^^^ 

tniazolldlne-2.4-a.one (377mg, ^„ei mixture was 

- u^. .... 

...l„.e. .o. » - - ^Xo_...... .,.ocnlo.lc acl. unde. 

,,,, was made ^^^^^ " p.eclplta.ed crystals 

cooling wltn Ice and stxrr ^ ^^^^ 

.„„nound as yellow crystals. 
Mass analysls(Er)(m/^)= 435(.r) 

5-[t3-[3-[4-(Trxfluo -,,.,ne-2 4-dione (SOOmg, 

methoxyphenyllmethylidenel- , tetrahydrof uran 

l.»™ol,. 10* pax— on — .as 
,0^, «e.e ™l.ed. and J^^/J^ 3..XPa. .«e. 

p...o.™ed .o. S .ours at an init al p 

completion o. t.e — ' * ^eLd.e was pnrl.led .y 

,.,trate was — "^f " „_.eKane = etnyl 

.llica gel olxromatograpW ( ^^^^^ ^^^^^^^^ 

aoetate.2av/v, to c.taln 444.g (88.) 

colorless powder. 

Melting point 103 .0-104 . 5°C= 

Mass analysls(ErUm/-)= = 
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..e^ental analysl.(%) C„H„F,NO.S = 

calca.(%) C, 57.66= H. 4.15; N. 3.20 
pound (%) C, 57.84= H. 4.10; N. 3.25. 

(Example 23) 



^^1-^^°^^^^^^^^^^^ «nnd was obtained as 

the title compound was.uu 
Similarly to Example 6. the 

colorless powder. 

Melting point 82.0-84.0°C; 

Mass analysis (EI )^m/z; 

Elemental analysis(%) C.H.N.O.S.IH.O : 

Calcd.C.) C. 62.49; H, 5.03; N, -8 - 
pound (%) C, 62.21; H, 4.94; ..6.0V. 
(Examples 24 through 26) ^ ^^^^^ ^ 

Similarly to Example H. the 
obtained. 
[Table 11 




^^^^^^ . C 59 21 H 4.97. N 10.90 

' rn 5-172.5 C,,H„N30,S Calc; C 59.21. 

24 NHCONH 4-Me 171.5 ^^^^^ ^ ^^^^^^ ^ ^ ^ ,0.84 

^ 97 H 3 97. N 10.35 

.C0.H.-C1 ,3.;, H 3... «.o.. 

. clo ■ C 57.82, H 5.09. S ">■" 
„ .-OC* 1.5.0-1.7.0 C„H„«.O.S ^ 



(Example 27) ^ ^^^^,,,,,,^,1^2^113111^ 

(250n.g, 0.99i™.ol) and dehy ^.^a (I78mg, 

A after 4-chlorophenylacetic 
„ere mixed, and. afte „,nroDVll-3-«'^hyloarl>odixmide 

/I 1 t3-(dlmetliyXamino)propyiJ ^ ■■ 
1.04,nmol) and l-O (d ^^^3^^„g „,tn 

- ^^rr rarrrr^a. p..ed «a... 

cooling .nlclde. Tne extracted 

„as extracted w ..^a. saturated 

-uence, and t.en -centra.- ^^^^ ^^^^^^^^ 

.ecrystalll^ed .rem ° ^^^^ ^^^^^ as colorless 

ether to obtain 327mg (82%) of 



powder . 

Melting point 182 . 0-183 . 0°C= 
Mass analysls(Er)(n./z)-. 404(M-) = 
Elemental analysls(%) C„H.,C1N.0.S - 
Calcd.(%) C. 56.36= H. 4.23; N. 6.92. 

pound (») C, 56.27, H. 4.16= N. 6.88. 
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(Examples 28 through, 36) ^^^^ 
Sinalarly to Example 27. compounds 

obtained. 
[Table 2] 



Elemental analysis(%) 




4-OMe 



Melti 

ng Charac . 

point foOTula 

.S3.0 TsLs^. H 5.16. . 7.21 

185.0 ^ . C 59 32. H 5.10, N 6.92 

124.0 C.H2ON.O.S Calc . ^ ^ ^_33 



•1/4H20 



30 



125.0 

207 



31 



32 



r^a; c .9:43. H 4.,o. N 

C64.,2, H5.13 
Found,. C 65.15, K 5.06, N 5.76 

Calo • C 67.15, H 5.31. N 
Z:^: C 67.36, H 5.a7, N 6.08 



191.0 r 61 85 H 4.46. N 5.77 

C„.CO«H 4-PM4-C1, 1.3.0 C„H..C1«.0.S C.lc^: C ^ ^ ^^^ ^ 

195.0 c 60 42 H 4.26. N 5.64 

33 CH.CONH 4-OP.(4-Cl, »orp C,A.C1«.0.S Calc.^ ^ ^ ^^^^^ 

lious c 64 02 H 5.17. N 5.53 

„ A oCH2Ph(4- 140.0 C„H,«N30«S Calc.; • ' ^ ^ 

34 CH2CONH 4-OCH2Fnv't Found; C 64.03. no- 

OMe) 

141.0 c 66 10 H 5.34. N 5.71 

3, CH,CONH 4-CCH2Ph(4- 1=8.0 C„H„»AS ^ ^^-^^.^ ^ ^ ^ ,.,3 

Me) 

CalC • C 65.53. H 5.08. N 5.88 

35 CH.CONH 4-OPh(4-Me) 186-0 C.H.N.O.S Cal- ^ ^ ^ . , , ,..5 

188.0 



(Biological activity) 

_u I I ntr-1 ri"-r<-"'^ 

^ a Ham's F-12 medium containing 
TO CHO cells cultured in a Ham s r 

, 10% fetal calf serum, receptor plasmid and its 
tatty acid free 10. fetal 

reporter plasmid (STKAT.OE^. --' .^f 7;^^^^ 

- — - Tr:C: - . .Blo^emlstr.. 

— ;:::Tnr;:a— ^ 

1 standard «ere cotransf ected wltt> llpof eotamine in 
ee -re ..ereafter, testln. compound and control 
:::::: <,ro.llta.one and Plo.llta.one for control dru. of 

,8S)-HETE for control drug of PPARa) were ai==....«- 
PPARY. and (8S) ,o,^.lnlng fatty 

into DMSO and adjusted witti Ham s F l 
acid free 10* fetal calf serum, so tnat the final 

V, ™» 0 01% to culture. After 24 hours, 
concentration of DMSO became 0.01% „,.,„,,ed 
« nalactosldase activity were measured. 
CAT activity and p-galactosma i* „as 

results are shown In Tahle 3. From these results, it was 
Tt tne inventive compounds had potent transactlvation 
shown that the Inventiv ^^^^^^.^.^^^ated receptora 

action on human peroxisome proliferator 

and Y- 
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[Table 3] 



Example 


Trans activation 


action 




PPARa 


PPARy 




ECnCumol/L) 


EC,„(Minol/L) 


6 


0.60 


3.30 


11 


0.55 


0.43 


15 


0.86 


1.10 


22 


0.80 


0.40 


Troglitazone 




1. 15 


Pioglitazone 




0.72 


(8S) -HETE 


1.30 





Utilizability in the industry 

From the results as described above, the inventive 
substituted benzylthiazolidine-2,4-dione derivatives are novel 
compounds with excellent human PPAR transactivation action. 

From the fact that these inventive compounds have 
agonistic activity on human PPAR, it can be said that they are 
effective compounds as therapeutic drugs for diabetes and/or 
therapeutic drugs for hyperlipidemia aforementioned. 
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